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Abstract 
In accordance to the principle of decentralization, local governments play important role in the economy and public 
administration since 1990 in the Czech Republic. The country belongs to countries with the most territorial fragmentation of 
municipalities (with Slovakia, Hungary or Austria). In this context, there is the relationship between economic performance and 
the size of a municipality very often discussed and thus the problem of existence of economies of scale in current high territorial 
fragmentation of municipalities. The issue becomes very relevant in the present time after global financial crisis which has had a 
significant impact on local governments in the conditions of the Czech Republic. The paper analyzes the dependence of the per 
capita costs on choosing public service of local government and the size of municipality in terms of number of inhabitants. Based 
on the results authors try to determine the optimal size of municipality. 
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1. Introduction 
Local governments are one of the fundamental parts of public administration in a democratic state. In accordance 
to the official “ideology” in Europe – the principle of subsidiarity and decentralization – these decentralization units 
play important role in the economy, public administration and society since 1990 in the Czech Republic. 
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Decentralization and a paradigm of local autonomy were understood in a way that gave the right to become a 
separate local government, to almost each settlement unit, even if that unit was a tiny village. The number of 
municipalities rose by almost 50 %, from 4,120 to 6,250 municipalities (Vajdová, Čermák and Illner, 2006). Since 
2001, the total number of municipalities has stabilized at about 6,250 with a slight oscillation around this figure 
since then. The settlement structure is dense, consisting of a large number of villages, townships and small towns 
and relative few medium and large cities (see Tab. 1). 
Table 1. The size structure of municipalities in the Czech Republic and their population size (to 31 December 2011) 
Size category 
of municipalities 
(population) 
Number 
of municipalities 
in category 
% from total number 
of municipalities 
Total number of population 
in category 
% from total number 
of population 
1–199 1,468 23.48 181,851 1.96 
200-499 2,017 32.27 658,207 7.11 
500–999 1,366 21.85 962,918 10.39 
1,000–4,999 1,127 18.03 2,232,666 24.10 
5,000–9,999 142 2.27 971,336 10.49 
10,000–49,999 110 1.76 2,171,738 23.44 
50,000–99,999 16 0.26 1,137,171 12.28 
100,000–499,999 4 0.06 947,894 10.23 
Source: Authors according to Czech Statistical Office, 2013 
As mentioned above, in accordance with decentralization ideology many small decentralized units were created in 
the Czech Republic. At the same time, the trend was to expand the scope of independent powers of municipality. 
Concurrently, there are critical opinions on increasing number of municipalities. For examples, Swianiewicz (2010) 
concluded that high territorial fragmentation was and still is one of the major barriers for the decentralization and 
effective functioning of the local government system in some CEE countries.  
Although the Czech Republic is some extreme in the number of small municipalities in Europe, there are other 
European countries where the number of small municipalities is above average. They are states which in the past 
experienced a similar historical development as the Czech Republic, i.e. Slovakia (2,927 muncipalities in 2012), 
Austria (2,359 in 2011) and Hungary (3,152 in 2009). And for comparison, in the Czech Republic total government 
expenditure was 44.6 % and municipal and region government expenditure 10.2 % GDP in 2012. In Slovakia this 
expenditure was 6.3 % GDP, in Hungary 9.0 % GDP and in Poland 13.4 % GDP. In the EU countries (EU-27) the 
total general government expenditure was 49.3 % GDP, of which the municipal and regional government 
expenditure accounted 11.8 % GDP of EU-27 (Eurostat, 2013). 
1.1. Decentralization against economies of scale? 
Decentralization represents one basic and almost universally used reform approach. It generally involves transfer 
of powers, responsibilities and resources from central to lower levels and from state administration to self-
government, but also changes in systems of management in organizational units which produce public services at 
local level. It is reform tool with important potential, but also with some limitations. (Nemec and Matějová, 2014). 
The economic rationales for decentralization in the public sector are frequently questioned by qualitative and 
quantitative research. “Decentralization … is generally desirable from the viewpoint of efficiency and local 
accountability. These criteria must be balanced with other elements, such as spatial externalities, economies of 
scale, overall fiscal efficiency, regional equity, redistributive responsibilities of the government.” (Allen and 
Tommasi, 2001) And the existence of economies of scale is the one of the most frequently discussed economic 
problems, which are associated with the problem of decentralization and small municipalities. Economies of scale 
are used as a counterargument against significant decentralization and territorial fragmentation of local governments. 
405 Lenka Matějová et al. /  Procedia Economics and Finance  12 ( 2014 )  403 – 411 
Decentralization may increase direct and indirect costs. Economic theories suggest that many public services 
evidence decreasing average costs with growing scale of delivery, at least to some extent, because of better use of 
fixed assets (Stiglitz, 1989). From a production point of view, municipalities can be seen as production units where 
the production function and economies of scale are the decisive factors (Houlberg, 2010). The municipalities have to 
be large enough to minimize average costs and there must be forces working to ensure efficient exploitation of these 
factors. But, at the theoretical level, potential economies of scale may be replaced by diseconomies of scale at a 
certain level of production. The average cost of production therefore is U-shaped. In other words, the U-shape 
suggests that in the smallest governments, one finds the greatest costs or inefficiencies, and that there are some gains 
in efficiency as size increases, but these level off in the middle ranges of size, and for the largest municipalities some 
inefficiency returns.  
There exists a relatively large sample of studies focusing on verification of the existence of economies of scale 
principle on the local government level. Most of these studies have used expenditure models with per-capita 
expenditure as the dependent variable. However, it is difficult to compare these analyses of municipalities among 
different countries because of differences in institutional settings, tasks, local autonomy, etc. (Houlberg, 2010). We 
provide some data from existing studies in the following text. 
1.2. Evidence of economies of scale in the world 
Many analyses were done in the United States. The first studies were initiated in the 70s and 80s of the last 
century (e.g. Gabler, 1971; Bodkin and Conklin, 1971; Appelbaum and Follet, 1978; Oakerson, 1987). Byrnes and 
Dollery (2002) reviewed these studies and other to 2001, to determine if empirical bases existed for greater 
economic efficiencies and larger municipalities. They did not find any strong evidence of significant economies of 
scale in provision of municipal service. They concluded that overall, 29 % of the research papers find evidence of 
U-shaped, 39 % find no statistical relationship between per capita expenditure and size. 8 % papers find economies 
of scale and 24 % find diseconomies of scale.  
Boyne (2003) presents a review of empirical studies of public service performance too. He concludes that there is 
a little support to the proposed relationship between the organizational size and service performance and many 
factors which were considered to be important have little or no impact on the performance.  
In Europe, there are also many separate analysis of particular municipal services, which have arisen in the last 
few years: e.g. water (Picazo et al., 2009; Byrnes et al, 2010), hospitals (Blank and Valdmanis, 2010), public 
libraries (De Witte and Geys, 2009), public transportation (Walter and Culmann, 2008) and pre-school education 
(Montén and Thater, 2010). However, these analyses lead to different conclusions, depending on assumptions and 
indicators used in the model. 
Only few studies exist in CEE region and in the Czech Republic. Administrative costs of local taxation in the 
Czech Republic were calculated by Vitek and Pubal (2002) on the example of random sample of several 
municipalities. They used methods of personal interviews, personal time-shots and analysis of existing statistical 
data. In spite the data are obtained from just random sample with small number of municipalities, and the calculation 
might be biased by problems to calculate exact costs (like estimate of proportion of time of some officials, devoted 
to this issue), figures clearly present the problem of relatively high administrative costs for any activity in too small 
municipalities. In Slovakia, Pompura (2012) confirmed the same patterns. Soukopova (2011) tested the relation 
between the size of municipalities and the costs of municipal waste management per inhabitant. Her results do not 
show visibly any existence of economies of scale.  
The subject of the research in this paper is the analyzing of an influence of decentralization (in terms of size 
municipality) on economies of scale. Theoretical approaches are based on Oates’s decentralization theorem (Oates, 
1972, 1999), the idea of fiscal federalism (see Tiebout, 1956; Musgrave and Musgrave, 1989) and theory of 
economies of scale. It can be assumed that decentralization of fiscal units leads to their higher level of autonomy in 
decision-making and to their higher efficiency due to economies of scale. Self-government fiscal units can make 
effective decisions (Oates, 2006). For it they can use either information asymmetry (Greco, 2003), regulatory tools 
(Péteri and Horváth, 2001), selecting of the appropriate organizational form for the allocation of resources (Nemec, 
et al, 2007) or to search another decentralization factors which influence the efficiency of allocation of resources 
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(Azis, 2013). This study focuses on examination of influence of amalgamation’s factor (or size) of fiscal units 
(municipalities) on efficiency.  
The basic research question is whether in case of empirical analyze of expenditures of local governments on 
deliver of pre-school and primary education there can be demonstrated economies of scale? What is an “optimal size 
of municipality”?  
This article wants to contribute to discussion about existence economies of scale in the current form of territorial 
fragmentation in the Czech Republic. The main aim of the paper is to determine the existence of economies of scale 
in the Czech local governments in pre-school and primary schools area and to determine the form of cost curve. 
Thus, the paper analyses the dependence of the per capita costs of choosing public service and the size of 
municipality in terms of number of inhabitants. Based on the results authors try to determine the optimal size of the 
municipality for choosing area of public service.  
2. Material and Methods 
For the analysis the data from system of Ministry of Finance of the Czech Republic were used. The Ministry 
aggregates public expenditures of local governments in thousands CZK for all municipalities in 2005–2012.  
Each municipality is categorized by population size (see Tab. 1). Data are structured as a statement for 
implementation and control of the budget. Classification of each of expenditures under various sections and items is 
determined by decree of the Ministry of Finance. The statement is created on the cash principle. Therefore, the cash 
expenditures are only involved for every year. This reporting method was implemented to 2012. Due to the fact the 
analyzed data do not cover the fixed costs in the form of depreciation. Thus, only the expenditure on pre-school and 
primary education per capita are included in analysis. The studying data are identified as § 3111 – Facilities for pre-
school and primary education, pre-school facilities, activities of facilities for children since three years of age – 
kindergarten; § 3113 – Primary schools; § 3117 – First level of primary schools; § 3119 – Other matters of pre-
school and primary education; and §3141 – School meals of pre-school and primary education. 
However, in the analyzed expenditures, there are not included the expenditures on establishment and operation of 
the Department for Education of the Municipal Office, i.e. mainly expenditures on salaries of staff of this 
department. They control the operation of pre-school and basic school facilities run by the municipality. To 
simplify, the following model also assumes that number of pupils visiting pre-school and school facilities in the 
municipality is linear with number of inhabitants in this municipality.  
2.1. Model 
In the first place, analysis in this paper is based on foreign econometrics studies about economies of scale of local 
governments. They usually use the following function:  
 
ܧ௜ ൌ ݂ሺ ௜ܲǡ ௜ܲଶǡ ߝ௜ሻ  (1) 
 
Where Ei is per capita expenditure on the selected service of local government in municipality i. P is population 
in municipality i. The inclusion of the squared population term is to determine whether or not the estimates occur 
over a nonlinear range. The random error term εi captures an unexplained variation (Faulk and Hicks, 2011). 
Secondly, the paper uses the results of empirical analysis of expenditures on repairs in the framework of 
municipal budgets (Plaček, Křápek and Půček, 2014). This research used hyperbolic regression function in form: 
 
ܧ௜ ൌ ݂ሺͳ ௜ܲΤ ǡ ߝ௜ሻ  (2) 
 
The exploited regression in this analysis combines quadratic and hyperbolic regression:  
 
ܧ௜ ൌ ݂ሺ ௜ܲ ǡ ௜ܲଶǡ ͳ ௜ܲ ǡ ߝ௜Τ ሻǤ (3) 
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Thus, the study applies two above mentioned theoretical approaches and tries to find the best regression function. 
Evaluation criterion is the adjusted coefficient of determination R2. 
Changing the theoretical curve is necessary because the distribution of expenditures on pre-school and primary 
education is specific in the Czech Republic. They are typical for the municipalities with a certain number of 
inhabitants (usually more than 395 inhabitants, i.e. 3279 municipalities in the Czech Republic), in contrast to other 
types of expenditures of local governments, such as public administration, public lighting or waste management. 
Therefore, the quadratic regression was adjusted by hyperbole. The proposed model better reflects reality.  
2.2. Optimal size of municipality 
The resulting regression is used to search the extremes – local minimum, i. e. the optimal size of municipality. By 
using derivatives and the bisection method of interval, the roots of equation are founded. Based on form of function 
the searching of roots was divided in two intervals.  
The function ݂ሺݔሻ takes function values with opposite sign in the points ݔ ൌ ܽ andݔ ൌ ܾ. Bisection method of 
interval consists in the fact that there are determined the functional value at the point ݔ = ܿ, which lies in the middle 
of the interval (ܽ, ܾ). Then the original interval (ܽ, ܾ) was halved, i.e. the maximum error was reduced by half. 
Further embodiment of previous process, the maximum error was again reduced by half and it is repeated if no error 
is enough small.  
3. Results and discussion 
Economies of scale refer to how output responds to variation in input. Most production processes first exhibit 
increasing returns to scale, then constant return to scale and finally decreasing returns to scale. The normal cost 
curve is thus U-shape.  
The literature offers several approaches to determine the existence of economies of scale in public services 
delivery of local governments. This article used two regressions. According to selected criterion – coefficient of 
determination R2, regression (1) explains analyzed data very well (R2 = 0.884), but it seems, that regression (2) fits 
better for such research (R2 = 0.9327). Based on specific distribution of expenditures on pre-school and primary 
education in Czech Republic authors try creates a new approach and research has shown that the combination of 
these previous approaches can best explain the analyzed data (R2 = 0,9691). Fig. 1 shows the course of these three 
functions and therefore development of costs on pre-school and basic education of municipalities in terms of number 
of inhabitants in the Czech Republic.  
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Fig. 1. Development of costs on pre-school and basic education of municipalities in terms of number of inhabitants in the Czech Republic 
(Source: Authors) 
There is an assumption that economies of scale are most likely to be found in capital-intensive production (for 
example roads, refuse disposal etc.) and not so often in labour-intensive production such as in education. However, 
as Fig. 1 shows, the results of analysis in this paper confirm the expected U-shaped cost curve. Specialized nature of 
education (or for example kindergartens, nursing homes etc.) means that an increased volume of services requires a 
correspondingly large number of employees (and in particular the increased costs of salaries for teacher and other 
employees in kindergartens and schools in the Czech Republic). But increasing production allows for an increasing 
division of labor into more specialized function. As scale increases, benefits of specialization can thus be reaped. 
However, as mentioned above, after a certain level of production is reached, decreasing returns to scale may begin 
to emerge and unit costs rise. According to Blom-Hansen, Houlberg and Serritzlev (2011) the main source of this 
effect is problems of communication, coordination and controlling. In short, large personal-intensive production 
processes suffer from increasing “management” costs. But last conclusion cannot be confirmed in this analysis.  
The results of regression mean (Fig. 1) that there is an optimal size of Czech municipality which has a minimum 
cost per capita on delivery of pre-school and primary education. The theory says nothing about the exact location of 
the vertex of the curve. For this reason, the location of the vertex is likely to vary across different public outputs. In 
other words, in case of multipurpose Czech municipality, the U-shape could mean that there are different optimal 
sizes in different services area.  
Finding of the optimal size of municipality in area of pre-school and basic education has been limited to 
municipalities with more than 395 inhabitants (see subsection 2.1 Model), because the municipality with less 
inhabitants do not usually have school facilities. There are only cca 40 school facilities in category of municipality 
to 395 inhabitants (2973 municipalities).  
Finally, the result of analysis is that the optimal size of municipality which has the costs per capita in area of pre-
school and basic education at the minimum is 233,606 inhabitants. The result reinforces the arguments for 
interference schools in small municipalities in the Czech Republic, i.e. to 2,000 inhabitants. It can also positively 
contribute to the long-term discussion about amalgamation of small municipalities in the Czech Republic, which still 
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raises resistance within the mayors and councilors of municipalities. Therefore, there is more often spoken about 
some form of a voluntary amalgamation of municipalities to perform certain activities.  
Conclusion of analysis is very different from other foreign studies about this topic. For example Holzer et al 
(2009) found that for the efficient provision of labour-intensive public services, the optimal size of municipality lies 
in interval 5,000–10,000 inhabitants. In 2011 Faulk and Hicks (2011) analyzed economies of scale for several local 
government functions including total expenditures, central staffing, financial administration, fire services, highways, 
parks and recreation, police services and sewage. They found that local governments with population at 25,000 or 
below show economies of scale for central staffing; financial administration, parks and recreation, with a population 
of 30,000 or less for fire service and with a population of 4,000 or below for police services (see Faulk and Hicks, 
2011).  
In Italy, Norway or Denmark there were the conclusions that a population 5,000 is the minimal size for an 
efficient local government. Analysis carried out in the Netherlands and Sweden led to even larger population 
threshold about 8,000 inhabitants (Council of Europe survey, 1995). It should be noted that these countries have 
implemented consolidation of municipalities in the last three decades and their local government have stricter and 
more detailed rules for evidence of their expenditures for the long time.  
Finally, the analysis result may be distorted by the inclusion of municipalities in the sample, that kindergarten or 
schools do not have but they have more than 395 inhabitants. However, these municipalities have expenditures on 
education because they contribute to municipalities which established some pre-school and school facilities and 
admit the pupils from municipalities without pre-school and school facilities. This applies municipalities with 2,000-
5,000 inhabitants most often.  
On the other hand, comparing these studies is difficult. Each study uses a slightly different model and at the same 
time, each country has a slightly different history, territorial fragmentation of municipalities, varying degrees of self-
government activities, level of fiscal federalism, different service quality or population characteristics, etc.  
In the condition of the Czech Republic, just the existing lack of valid data for more precise analysis is the main 
counter argument against the result of analysis in this paper. The lack is due to the preference for cash principle in 
reporting framework of expenditures of the public sector in the Czech Republic to 2012. As consequence of this 
situation the exact results cannot be accomplished. This fact is necessary to include within methodological 
limitations of the analysis results in area of economies of scale in the Czech Republic.  
If the significant limitation of this analysis could be neglected, the result would de facto mean in real condition of 
the Czech Republic, that facilities of pre-school and basic education should be established only in large 
municipalities. Each school facility would operate for large catchment area. This solution has some main problems. 
Firstly, in the Czech Republic pre-school and primary education are included to public goods. In addition, there is 
compulsory education. The municipality provides conditions for compulsory education through the establishment of 
primary schools or pre-schools facilities (but visiting kindergartens is not included in compulsory education in the 
Czech Republic). Unless the school was established in the municipality, it ensures fulfillment of basic education in 
another municipality and this service it pays the “substitute” municipality. The “substitute” municipality would have 
additional expenditures due to pupils of other municipalities without school facilities and these expenditures would 
not be fully reimbursed. 
The solution would not be comfortable for inhabitants. Access to the public good – kindergartens and primary 
schools – would be restricted. And also due to the fact, that Czech people are considered as very few willing to 
travel for work or school. 
After some time, when school facilities would be established only in larger municipalities, it can be assumed that 
the limitation of the possibility to visit of the selected pre-school or primary school facility would mean a significant 
move of inhabitants to the big cities. And to the current problems of small municipalities another big problem would 
be added – the aging of population in municipality and reducing its number. It would also imply a breach of the 
principle of subsidiarity and decentralization as the main ideology of the European Union. 
It can be said that looking for an optimal size of municipality is still similar to the search for the “philosopher’s 
stone” in area of pre-school and primary education in the condition of the Czech Republic.  
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4. Conclusion 
Concept of local governments’ policy is very strong connected with principle subsidiarity and decentralization 
since 1990 in the Czech Republic. The form of local governments’ fragmentation is linked to the debate about its 
suitability or necessity of change. The argument for change is often economic performance depending on the size of 
the municipality in terms of number of inhabitants – concept of economies of scale. Only few studies exist in CEE 
region and in the Czech Republic. This paper contributes to discussion about economies of scale in conditions of 
local governments in the Czech Republic and it is one of the main implications of these analyses. Article analyzes 
the issue of economies of scale in expenditure on pre-school and basic education per capita in Czech municipalities 
in 2005 to 2012. There was showed the U-shaped cost curve for choosing expenditures, which is consistent with 
economies of scale theory. The methods had to been modified because of the distribution of expenditures on pre-
school and primary education. But as evaluation criterion showed, it is very credible method.  
From a policy perspective, the major implication of this paper is that there is theoretical optimal size of 
municipality in 233,606 inhabitants which has a minimum cost per capita on delivery of pre-school and primary 
education. The result is very different from other foreign studies.  
The causes of the observed variability in this study and other can be explained both from the perspective of 
different ontology of the analyzed problem (i.e. differences of explained reality in each studied country) and from 
the perspective of differences consisting in the epistemological level. In the case the differences are due to some 
disparities in the used models. Each model is actually a simplistic abstract depiction of reality. Display of reality 
through the model is affected by the terms and conditions of using of the model. With regard to this methodological 
note there can be formulated the following explanations of results in this paper.  
There is a series of studies suggesting that jurisdictions below 3,000–5,000 inhabitants cannot be given 
significant public sector responsibilities, and such fragmentation will make functional decentralization difficult and 
costly (Swianiewicz, 2010). For the differences there are at least three important reasons. Firstly, each study uses a 
slightly different model. Secondly, each analyzed country has a slightly different territorial fragmentation of 
municipalities, varying degrees of self-government activities, level of fiscal federalism or different service quality. 
And thirdly, it could be a main problem of this analysis; the analysis a bit suffers from lack of valid data for more 
precise conclusions. The lack is due to the preference for cash principle in reporting framework of expenditure of 
the public sector in the Czech Republic to 2012. Further analysis on economies of scale at the level of local 
government will yet probably meet with these methodological problems. 
It will be very interesting to do this research in several years with more precise data because in 2013 a new 
methodology for recording of expenditures of local governments was began to apply which also records the fixed 
costs in the form of depreciation. 
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